Introduction

35
International organizations, such as the United Nations and the World 36 Bank, regularly undertake significant studies to produce rankings of 37 countries on a wide range of features, including information and commu-38 nications technology. The benchmarked facets include healthcare (World 39 Health Organization, 2000), education (Dill & Soo, 2005) , press freedom 40 (Reporters Without Borders, 2009), corruption and governance (World 41 Bank, 2009 ), e-readiness (Hanafizadeh, Hanafizadeh, & Khodabakhshi, 42 2009), e-responsiveness (Gauld, Gray, & McComb, 2009) primary importance to this paper -e-Government (United Nations, 2010 , 46 2008 West, 2007a; UNDPEPA, 2002) . The rankings 47 draw on various types of indices, such as the human development index 48 (UNDP, 2009; Haq, 1995) , the e-readiness index (United Nations, 2005) , and researchers use e-Government benchmarking studies to help 66 monitor implementation of e-Government services, using the informa-67 tion to shape their e-Government investments (Heeks, 2006; Osimo & revisions and other proposals (United Nations, 2010 , 2008 2003; UNDPEPA, 2002) . Others have also contributed proposals for Government Information Quarterly xxx (2011) xxx-xxx ☆ This is a revised and extended version of the paper "Toward a common framework for computing e-Government index" which the authors presented at the 2nd international Conference on theory and Practice of Electronic Governance (Cairo, Egypt, December 1-4, 2008) (pp. 411-416) . New York, NY: ACM.
⁎ Corresponding author. E-mail address: arorissa@albany.edu (A. Rorissa).
80
benchmarking e-Government (West, 2007a (West, , 2007b (West, , 2004 Bannister, 81 2007; Ojo, Janowski, & Estevez, 2007 ) and e-readiness (United Nations,
82
2008; Bakry, 2003) .
83
Despite their wide use, the current procedures for computing e- 
e-Government defined
109
The definition of e-Government varies from the very generic-"use of
110
ICTs and its application by the government for provision of information
111
and public services to the people" (Curtin, 2007) ; "any use of ICT in public 112 administration and services" (Bannister, 2007, p. 172) -to the more 113 specific -"the delivery of government information and services online 114 through the internet or other digital means" (West, 2004, p. 16) ; the 115 "delivery of government services over the internet in general and the
116
Web in particular" (Bannister, 2007, p. 172 proposed, but four of the most prominent studies are discussed here. costs and improve performance (Watson, 1993; Camp, 1989) .
188
Over the years, benchmarking methods and frameworks devised for 189 businesses have been adopted by and/or applied to public sector and and potentially economic" (Bannister, 2007, p. 171) and can influence 206 the development of e-Government services (Kunstelj & Vintar, 2004) .
207
Rankings that result from benchmarking studies have been used by some 208 countries to justify spending on e-Government initiatives (Janssen, 209 Rotthier, & Snijkers, 2004 Government (Curtin, 2006; Heeks, 2006; Gupta & Jana, 2003) .
242
Despite the general agreement on the value of benchmarking e-
243
Government and ranking countries on the basis of their e-Government 244 service delivery, controversy exists over the best methods and practices.
245
One critic of benchmarking based on web measures dismiss it because:
246
(1) it does not account for internal re-organization, national context and 247 priorities, and the users' perspective, (2) cated tools require expensive data collection and complex processing.
273
For that reason, more e-Government benchmarking studies focus on 274 supply-side not back-office (Janssen et al., 2004) . In the case of the EU, its provided (Panopoulou, Tambouris, & Tarabanis, 2008 often-recommended minimum of 0.70 (Neuendorf, 2002) . 
Frameworks for computing e-Government index
351
In this section, we introduce the six frameworks for computing e-
352
Government indices. Based on the hypothetical data presented in 
410
Using the hypothetical data from Table 2 (see Table 3 
457
Applying framework 2 to the hypothetical data (see 
480
When applied to the hypothetical data (see Table 3 
520
Once again, when applied to the hypothetical data (see Table 3 Other than this adjustment in e i , the remaining computations (Eqs. (6) 537 and (7)) of framework 4 are repeated. Applying the hypothetical data to framework 5 (see Table 3 
547
This is a superiority of 135.71%, the most significant difference yet 548 calculated. To remove the anomaly of completely discounting websites that have 551 no executable services, framework 6 slightly adjusts the computation of e-
552
Government indices (e i ) for individual e-Government websites. The new 553 formula (Eq. 9) combines the e i calculations from frameworks 4 and 5.
e À Government index for site i; e i = f i ⁎x i ð Þ+ f i + x i ð Þ ; e i ≥0:
554 555 556
As in framework 5, other than this adjustment in e i , the remaining 557 computations (Eqs. (6) and (7)) of framework 4 are repeated.
558
Turning to the hypothetical data (see Table 3 ), the relative e- 
Applying the frameworks
564
In the previous section, we used hypothetical data to highlight the 565 characteristics of the six frameworks for computing e-Government
566
indices. Here, we compare the frameworks using real data collected as 567 part of a larger project to study the contents of African e-Government 568 websites. Table 4 presents a summary of the data drawn from 582
569
African e-Government websites.
570
Given this data, Table 5 ranks the top five countries based on the e-
571
Government index values generated by the six frameworks discussed 572 in this article.
573
A closer look at the rankings and the data that supports them illumi- Table 4 ). This tracks the bias toward features inherent in the West 578 formula quadrupling effect (see Eq.
(1)).
579
Although not as extreme (Eq. (4) removes the quadrupling effect), 580 frameworks 3 and 4 continue to prominently feature countries with 581 high numbers of features, even if they lack online executable services. (9)). Using the last 592 framework's formulas, the e-Government index for a website (and hence 593 a country) cannot be zero unless it lacks both features and executable 594 services (in which case, a zero score seems entirely appropriate).
595
Frameworks 5 and 6 were designed to champion both executable services per country is high (r≥0.91), while the same correlation using 609 frameworks 1 and 2 is low (r≤0.39). According to frameworks 3 and 4, 2 By creating a relative index for individual websites, framework 4 creates a rare but significant anomaly. If the maximum and minimum values of all website e-Government index values for all countries in the sample are equal, the denominator in Eq. (6) would be zero. This concern can be ignored in almost all cases because these maximum and minimum values can be equal only when all websites studied have identical e-Government index values (e i s). In the very rare event that this occurs, an arbitrary relative e-Government index (eRi) value (for example, 1) could be assigned to all the websites. That work-around creates relative e-Government index values (ER j ) of 1 for all the countries, which accurately reflects the equivalence of all the websites under study. and to encourage optimal resource allocation, grounded and broadly 620 applicable ranking frameworks are crucial. of e-Government development.
634
Among the preferred frameworks (2 through 6), we believe that 635 framework 6 is superior because it incorporates the strengths of the 636 other frameworks while overcoming their limitations (see Table 6 ). This (United Nations, 2008) was achieved using framework 6.
644
The success of any benchmarking study is partly dependent on the 
